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. GENE VARIANTS OF SIGNAL-- TftANSWGER AbrgcflVAT^fe' 
TKANSCmPTJON^ fSTAT «) VARIANTS AND *RO€ESS ^feT^fe^ 
■TKEiSAME 

tiSljfii OF INVENTION . ;. : U\ K'. 

lU ?resem itlVention »-««c«ned w»fc the detection andiylii^W i^W*** 
v.ma^ of the human STAT6 gene^with ^aim of pr«(icd^ ,n l 
^ttoili^to :dev**.*afo«.- Maie^cifciaJly, ^prcsmim^r^tc : 
alfelic variants of the Human Signal Tn^sducer and A«^:^T^^y 
IPTAU) gen* and provides primers and;mfeth6ds suitable . fb: ; ti^d^cMo«:»f^f I 
alfcfc variants for the p 

^analysis of the STAT6 gene in it population Thus ma m*M nro^es for 
.Action of predisposition to atopic disorders by screening , for hanan S't^r ,. 
transducer and Aciivator ofTranscriptioh-6 (STAT 6) gene, variants./ \ : ' 

The genomic DNA of all organisms undergoes spontaneous, changes jftihfe s^to 
(tamed a; 9 mutation) m the course ot their continuing evolution iherehv gej,mbpg 
variant fonfis of progenitor sequences; which may lead to ' vajrioas *voMfeS»iy 
20 advantages or disadvantages ic the survival k the .otganisnt- Jf such elects of fie 
motions or varkrions are not ; /seamen : they ^ are'-Jerm^ i 
changes/ nations,!? th^ 

; generations and thus the mutation is lost fiom the gene pdol o^.tfcat *vgaqisitr ' A . 
• vanant (onn ;nay also confers an evolutionary advantage to me Specie* md,* 
25 eventu^ly incorporated into the DNA ofimany or most m^k^^i^^i ! 
hence; effectively it becomes the pjogemtor fomi. In many instance* both progc&tor, 
« and variant form(s) survive a«d co-exist in the gene pool of the specie*. Thiv \ 
f»^m^faul6pU1imasoU Keqiamce gives *&e « pb^ijjhis** ' - 

30 Several different types of polymorphWhave been, reported. A resn-otion ftagraem 
length; polymorphism (RFLP) means a variation in DNA sequence tint ai|er ? jhft, 
. length of a restriction fragment The restriction fragment aerigihpof^Tpmsni W 
^rirdete^ 

• ' ■ Rl ' LPs haV? beea : wi ^)V * jhnma^and amntalrgeheut abjures ^ ; 



V ': 5 . 



polymorphisms take the form .of short (Sahdeic. repeats' (SITts) tfiaf include tadffmdi-, 
M- and teixamicleottde repeated motifs. These tandem repeats are Alto relVrieft iq as 
variable number tandem repeat (VNTR) jjbjymbrphiflfns. VNTR* .have bm used to 
identity and paternity analysis; and in a large number of g&>kic raappfag sttidies 
5 0%r. polymorphisms take the form of; single nuclebiite variations Such 
polymorphism^ are far more frequent than. RR:PS, STRs Hd^JW^fe S0nje.L3.mgle 
nucleotide polymorphisms (SNPs; occur in profda-codipg- sequences, in vvhidraasc,- 
one of the pplyrnoiphic forms may give. rise to the expressiori cif a^ddfe.t;}ve or^ffier 
; variant protein and, potentially, a genetic disease Examples of &m$ h in Which- 
1.C; polymorphisms within coding sequences give rise to genetic disease mirfude teu, 
. . globin (sickje cell, anemia)", and. CFTR (cystic fibrosis) (pfiifcr l si^te /Wd^tdc 
polymorphisiTis occur ln.noncoding jegions Some of these p^l^orpKiS!^ #8% also ■: 
result rrt defective protein expression (e.g., a$ a result of defc^lMs Splbm^^fe 
. .single nuckotide polymorphisms h^ 

The effects of suuh polymorphisms can be at: various levels qf^iljular- ttrgatfiz^tiort- 
Polymckphic^ elements in the promoter and/or regulatory region ate ; (cno^n= Id 
modu!.vte>the levels of rallNA of the genes Polymorphism^-' in ; the; pjuiramHtsd 
tegion*. (IJTR's) of, die RNA havt? also been d ; oeutnen^d to regulate, tte 
20 transcriptional and translations! rates of tho genes. Their pre^erlce irilhe mlfrmikexon 
boundaries dan also lead tochanges m splicing and or splice prcidiiGt3,that ; ai^ fmrn^d:; 
from the native full lengtK-mRNA Polymorphisms in the eddirig x^g^n inay cfiA^o . 

function of the protein if it is a ribn!%«pnyniau5. th#ftgpr$utft t£ ft b^tuix;. frr. a. 
crteaj,da^ 
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Thus, po lymorph isms are usefulin defbmg jgenomic re^^^ * ; 

markers) m$ they m^y also lead to dis$as£ (for example f^nctma^i pplymOTphisms) 
Numerous examples are documented irr the scientific: literature i\id]^imni trained in 
this field arefanutiar with it (please secAbaey M et al, Aril, 3 ^A$^p^<MM^ 
2UC&J Baron M, Moi: Psychiatry- 200i; Badme* Wl( Cibsi bdmd %itp ; 

130:21 $-2$, 1987; Breslow JI,, Physiol; Rtv SfcSS-132 t 198^:;<-a^i 1% and 



He^audez M,- Tissue Antigens 35 182-6, 1990, Levitt RC, Am J Re^ptr' Cat t& 
Vied 150 S94-9, 1 994, Xu J et al, Clin j&pf Aildrgy 28 Siippl 5|l tfc^m&i 
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Atopic diseases are a clinically heterogeneous group of diseases cHai^tttu^t by 
eltvuted serum IgE levels jmd varying pbenotypic expressions such fta Asthma ihd 
Afepiq ft&TOatitis (Barnes KC, Clin Exp Allergy 29 SuppM 47^5 Ba^fe , . 
R^spir Res 2,64-5, 200 I, Blarterithal: andAiaos UE\ Oicst ftrajSS-^f, ; 
i Thomas NS et al, Am J Respir C# Care Med li6:S144-51, 199?)' SpUiKcajly, 

A^t^^ a .cifaroTiic airway dis ease, affectuig 15-18% of the world's- po^iii^(^i.V:' v .; \ '■ 

[t^s mainly- a childhood disorder though: the age of onset can vm# juui is iB^esn t<> vbc ' • = 

35-45 yr ra the general population Mofe^ : 

i 0 wji^eihc';u^^ i'.' ' 

:■/ .;■;'( 

a T helper type '2(Th2) mediated: djisorder witJi: cytokm^ suth. fe to>rl4uki^ 
intetleukm-5> intedeukin-13, implicated in -the deviatipfr of tl^e ,imniu|ie ^y^ni ' 
towards <iioptctty Increased levels oi these cytokines lead tc* elevated itM^e!^riT %E / 
15 . leyds/easinbphil recruitment, a r^ b 

eniinniate in asthma pathogenesis TJ>e5>e inierieukxns are aka kat^vn ta itjit^act alid 

stimulate the -alveolar cells and bronchial smooth muscle cells restyfcag in-#ereliinpl •> 

phtnorypes of br^ 

Gene-gene and gene^ehvrxonrhent: interactions havei been implicaieB ifci \ht 

20. r. : } / 

.. ; : - : - 4o^ij^l4, : 1999)- : - : [\ . ; ': . \ "\ ■ • ' r^^y^^-f r-.Vv;- -■ \S f " 

V enous genetic studies have showix^ultiple-lpcv to be associated witJil t?k chsca^c"' } 'I 

25, Aaftitialstto 

effeqt? leading to pathogenesis Linkage studies, in various ]^p\i)^&ni v hw 1 

locations such as. lp3U.iq31-33y iipVa', 12qfl.3-24, laqjl^i 17^13^211 Il^w^e^ eili . 
the causative gen^ 

HO.. Aisf J Respu.CTit Care Med l5(j;:S3 13^6^ 1997; Blurnqrifear pi^Sifr/jfilS- 

/: •vis«vwa7/i)ii^ :j" j! .; : v . / 

Moreover, .there is evidence to suggest that ethnic differences tzw .in die' 
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46, 2001): Of these loci, 12q21-23 harbors the Signal Tmnsduccr and Adiyaior f>f 
Titmsc:ription-6 (STATff) 8 ene (co i nsist i UT;g of 23 axons spanning a rcgum of 19.kbp). 
whfcfc is thought to be an important candidate gene STAT6 plays* fnajBr irote a :.-fife > 
miftaiion. of signals irom activated Th2 cells, specifically though IL4:Umd dlj3 . - 

5 recisptore (IhleOK Gurr Opin Ceil Biot 13,11 1 -7, 20<M . Zfcir I / et at, Ji Irraiiui^l 
m 7276-81, 2001; Koivath CM, Trends Bioehem 3d 25 49^m 2J>00i ^STA^ ' 
Ite also been implicated m the differential expression of c|i?.|uolcia{^» Bucli : as 1 
edtoin-i; eotiucm-2 and thymus and activation- .regulated 'diemokin^ ("JAR<J); 

* (lak^aKa^^ 

10 al, I Immunol 165:10-4, 2000; Mather A et kl, J Exp Med I95$W7-% 2001 j it ia . 

■ m^ / "' - 

2000), Interle^lcin 4 Receptor alpha- >^ : 
S FAT6 leads to its dimension and nucfcai. localization, ' yO-U^re jt bb^.lovthe . 
IS pro nK|:tev element of the ^immunoglobulin gene and causes t^c expr^a^ton. ot-<h^ f * : 
ira^cnpt (Paul "WE, Ciba Pound- Si?mp2iD4 ;2tiS- 16, 4is<^ss&)iri^6r5, i;9N- Helnk 
K i% at Atfiu Rev Imriiinol 17 701-38, \W% Lmelian LA et al ? J^mmimol 1^61 304- 
10, 19p8 Yarfg'M etal; Atp J Respir Cell Moi Biol 25:522-10^51093 ) ; 



20 Two iniaturally Recurring 

: foncc^nal responses and cellufer proliferation (Sherman M£ et al, J lr^niunpJ ' 
t J 62 270^8 V 1599; Mailings RE trt *p Allergy Clin Immunol LttS, 832-£ t . mi) - j ' J: ■ 

§Vi^iAUnce -of this pathw ay iri the development : of atopic; ^ponsc$i has bsthi • v : • 
demonsirRLed' by the failure of STA116 . mice to dc#e)<3£ a -*ffi2j rfepoftse, 
25: tncludSn^ aladc in IgE.p 

hypeprespohidyeness. m response; to an^gen .chall«2rug^ (Akimoco-T M^ft-^iS&p M^dc ; ; 
187 'IS.J7-42, 1598; MiyataSW ' 
tx ..'At,- Am J Rfcspir C#t Cans Med: l]b:12&-9:U 

1:66 7276-81,; 2001). A STAf£6 intiserise pljgonucleotxde was a&o diowb tcv davm - 
30 regular the: expression of the genrili^e e transcript in #^3^ : - a feimaW Burtottt 
lymphoma cell line (Hill S-etal, Am J Respiri.Cell Mol Biol 21; 72S-37, 1$ 
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; Case : c onttiol -studies m; the Japfanese population have shown:; that; a- dipuelcotid^-rxipeat : 
in the 5' UTR. of this gene to be associated : wi'th,asthma and atopic drs&rders (€ao ?>} 
•d. al J Med Genet 37 380.2, 2000;. Taimira K el al, Clin Exp AHerg) 31 15ip-14 y 
2001} . However, they have not found any,as$ocjation of the repeat Hiza with the txftal 
5 serum IgE levels Also, this observation lias not been confirmed m-'a nmre smhgent : 
study on. a Caucasian ; sih pair cohort (DiietschG et at, Hum JVfci Genet II 61J-21,; ; 
2002) EHietsch et al has sequenced the complete gene and have identified a sM-jfifi23- 
SNP* spanning the introiric region They have however not idQRtrfktf a- 
; polymorphism) m thevcodrng region They were not able to demonsicalts ft ^gmfiSant < 
tO association of these polymorphisms witli asthma. These two btudie^ suggest that: 
there is a component of ethnic variation that is; involved a/id : that depends on the 
pahicular population imderr study 

In an earlier case control study in the Japanese population;, the locus his hatnr 
15. . found to be- associated with asthmai (1.3 ^peat allele) (Timufr* Ki et ai Chili EKp' 
Allergy Thl 503- 14, 2001) However, m a sib pair study in 5 a Genjnaii. population, no 
such association of the R3 loons with asthma was seen, although weak ass<;>cid.tfpns 
were observed lor Ihe total serum IgE levels and the eosinophil cmirt* ;w)\k the 
attes 17 and 16, respectively (Duetsch G et. al , Hum Mot G*het I t 61 }4h ZQftp 
20 The present results of 'the present study provide, very unique ana unexpoctea msiuts 
as shown iii; the prior arts. The association; of allele 1 5 with sstftii^a ife the poptiteion 
could he explained are; based noi only otf the ethnic differences.'^ 
observed in the present population and the Japanese and the CaMctoan p^p -il^io^, 
bh\ found generally in any population of the. world: The present \\k> ideatifie^t' the 
25 variants, which. exist in any type of population in tiie wbrid iiTespbcttvc pf% ongm ? 
co mmunity; colour, geographical location etlmicity The iny^toi$ have cornp^ed 
allele frequencies at Rl. and R3 loci,' and; their haplotypes, ^ a populktian 
{comprising population from both-Ncirth ajid South parts of tntii'a), "they otj^isrvecl tl^at; 
theur distributions are vSiignrFicantly different (data not shown) ;AVv mn0&&< 
30 strategies used in thfc studies ixt MftitnU The pr^entstudy is «a! Gape control ahu^y- 
although th$ inventors have, recruited individuals with a.femvhil Hilary of asthma 
and atopy, Further, the invention clearly deimesrthat 1he variant ^^ritifled ^o^lcl- be 
u<jetul.foi any kind cfpopufehon of any geographical origin. 
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It is apparent, that, (he use of tlie Rl and R3 polymoiphisms. in the gei^miQn of ' . 
haplotyp^s m' conjunction with SNP data for this gene ,may yield, more infomtauVG 
to^ [ ; 

5 ihefcn^ • , 

S;l 6:!v^21,' 2002) Estimation of decay of LB -across the j^iative 1^ 

^qit:ccwli3 ^ave been impdm ' . 

In .my- feyent, if functional polymorphisms are present j on' tfe cllf(>m.iij%[iial ( 
bsc|<0oi^ 
1 0 . gene fia^ng; the ^ 

'/■/■ :/ ; future^ •■•:.>.•::!•. ' • : f '. - : . • - ■■• s ;■' j * *f^ : Vf; •" ;V"'0".f. : ' : , " -fT^ O'l-* ' ^ ".^t -V- Ij""*:' . 

IS deletion Analysis it hap been shown that the ill locttS;kfe>fe 
' ; ttaiisct;iptfon 'factor binding sites THIEA and: the. TAW btf* (Pirtcrl IBK ^t; a!', 

' Gfcno^ .. 
vaiious? ; !Trtmor groove-bindmg proteins, which can ;|tn^act \vM\ : foml N 
ttanstt^ti^ 

' * 20 that a'itiupleotide repeats have a propensity for 



- that ^: flie promoter regions theSeare capable pf pjgu^rig riait^cr^tianv: tor ( 1 

^arrtpferfe^ tftfc Tat.' nu6teojm b geno : • .(feoffieubuirg : S. et. al, $tot' v&csfl •"Seel Sirs' $ : : 

•: ft| S9S|^fl ? 2001), Also, CA repeals itifa intion at^^TStp&urn : -. t^._ ( %^j^i^tlD^^x fe ' 
^jiressiqn, for example in tiie first, mtrcm of epidermal growth helot receptor \ 



1 ' -W-'; 



i Similarfe the £*-UTR;ir,^ 
l^temct^^ 

.; 2j; Niicleic Acids Res|29:1222-7, 2001 ; Be^Asduli Y -m at, Celtri 0St22V-32-' l 2^02) ■ 
' . "3 ft : lioW^v^ - ( 

ft ith^hypo^liese^, fn this,contex;t vtt |$ vraipprtant to U^ilp MEiat, as; sho^ii by ^Uae^ k 
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the actioti 9! STA.T6 may be mediated . inosUy by the tranSGnpfenat-imd- transport: 
moduJai%m, of its levels, rather than due to structurai changes, m % protein jiteelf 
Thds, based on. the above evidence it appears that STAT6. may btt jrtyonant 
modifier loqus that plays a significant role m regulating the. atopic phbnotypes 
• 5-. , ^ ^t^eftdiftg'-'ort thc ; etHiiic backgrbund tof th^:jpatientsi- sf. ■ ";\ '* ■ - : ": ' ' ■= J" : 

• 'OBJECTS O'fif THE INVENTION - : 
• 1 The main object oi the present; invention provides novel gene, varams oi Signal 

Transducer and Activator of Transcription -6 (STAT 6) gene re^cnaiibie festopiic . 
■'; 10 /'dfeprdem.. .' • . • : : ..-V''": -j.T - :: '• 

Another object of the invention is. to provide a method;" tffli^ dfe&tft 'iM ■ 
pr^dispdsHtpn to atopic disorders by .STAT -6 gene variants in a population. ; 
/ Vet :tadthef!Qb^ 

: c^S^T^6 ^ene 'for predicting, su^epohii^ 
3 5 Still anothci: object of the present in vention: provides specific prfen^. att^pfobes-ior 
^l^tionof single nucleotide polymorphisms in the STAT6 gcne;+ , 
,0:ne!more. object of Re present invention 

allege valiants of die: STAT6 gene m the; general population '**" J ' ; 

Ytt another 6bject.of fhe invention provides a method foTvsrt^d}?^, isia^^tm'Xi&:^ 

20 hapl4typ.<s& °f STAT6 allelic wiants with disease suiSceptiSiiit^', 

Another object of the present lnventi!bn , provides pKarfn^d^ptl^^ marl&VFfe^ V 
detecting and predicting predispos ition to -atopic dlsotders ; • Q ] ''. x ( 
Oiic more ojajept of the present invention relates to a d^iogife jjsft deteti^gj jin<3 , 

,. predicting; predisposition: to atopic disorders: * ■ ' : V- '< \ -..«■■ 



Atopic diseases sire, a clinically heterogeneous group , of diseases: cjjarff^t^n^ed; by 
elevated sehfm f gE levels and varying pheiiotypic exprssSiortk .sixeh 4ft asduna, 
alfevgy and at^ 

3*0 iti affect the disease process Thus for s^ch complex disorders ifis diJugJit that fere 

ai;e nurn^otla faqicrb that: contribute to cause ttetfS^'c.^ v r 

;$yriijgLsrie,. is|iite|^ 

1 ; ffid ictiyator of transcription. 6 gene (STAT6) is an Jmportanti^andidate geae for 
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which the signaling pathway of: atopy-related, genes and piaititm h executed The 
present' invention relates to allelic variants bf the hiima:n Signal. TTansdiice^ -<W 
Activator pf Transcription-6 (STAT6)' gene and provides Rimers ifa$ : :m&tifa 
sizable for. the detection of these allelic variants foi applications ^fch.,:as M&cul^r 
5 itJmgnpsfe,; prediction of an mdividiiai's disease -mcepfibjili^f^tty^ ttio! geneiir * 
analysis of the; STAT6 gene in a populiatiG^^SpeciftcaJly, •diemvesttan prayidle^ it 
method, for ddtection of predisposition to atopic disorders /ctftet listnn^log^ 

fiiimuh Signal Transducer wd Activator of lrzpiscni>tion-6 (STAT^V ^fe^^ * 
10 ;■ upp'oiiait cole/. ; . : ! "\ : :• 



ffi:#rirc I; shows a schematic presentation of the two di-natleotufc f repeal 1 lf 
poIymo^hiKTtts in STAT6 gene The repeat in.the promoter. is . denoted a* R ll ahiJ .tii . 
i f the ;r.epejt polymorphism in the 5-U1R is denoted as R3 Both the poiyniorp^.^n\s -at& ■ 
also, sfrovri* in- sequence contm b^ : 
schematically depicted in content tb the gents and the q rti;a}^ 

^thepirjmoter^Ri and R3 denote the repeat. loci; El, E2 nn d; & ;' 

:\^V^iV:5 r |^ ■!■■]"; ;.' : v;- 

£jAAf fencer binding protean delta, CCiXaT En|ancer, ; ;^ij^^^t^/'QS'^i\; - : "? 
el^rnent tequited for the recruitment qi transcription factors and' in the |ts^iiipljc^f J ' ; 
tfte iranscTipSbh complex: . * = i 

P : .rfflqpt* ■ -&c&s the;; distribution ofr Rl ^-idj^nucleoii&B^aUelk' m '426' jnl^ifcl-y. • •"[.• 
chi/)mosomiis 4nd 45Q astIimatic patient : 

their respective, fr^ \ '\ 



Figure: 3 Oiq\ys the- distribution of; R3 ^nucl&o^es ^a&tes in 426 ftortrtei 
W jd^ramosOnics and 450 asthmatic patient chrWo^omes '(Table 2) The figure depicts- 
tte dleti? frequencies at the R3 Mus witft the repeat $ize$. Sdjpictcd on tti4 X^ixjs 
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Hgftws 4 shorn the distnl>uHon of R 1_R3 haplotypes m 349 " 
'< and 386 asthiiaalic patient cliroroosomea <;T^bk 2% The- figuTe;:^Glpict^ (he haplptVpe 

fequeiy?fc$, generated using; the. PH&SE[ software on the^at&sea: ^r/^tf6k afrd? 
. patiient-Rl afiil R3 loci fdeno^ 

; ' have, been denoted: widi, nui^itrical codes 1 I to 29 on the X:axiK: : iiind tltor n^pecuve ' 
Vr &eqflenQie& oil the Y-axis Tfte- codes staii^ifor.thc haptotypes- ltsted Yn !?ai*&"3 '•" 

The present: i^veiition provides meth allelic variih& of hiinJan 

gen&and th$ir association' with the atopicasthma and ths said mpi^od comprises the J 
foKoivmg Specifically the method p^ovuibs for the d etec-tion ctf pt^isposiuoti 'lo . 
r atopic disorders by screening lor 'humai^ Signal Transducer i$ad l -Aerator- cf ; 
^rajfJlGnptibnr 1 ^ (STAT 6) genie variants? Iti an Jearher easejcqnttpi §tiad^ in jhe 

|5 ' tepeat allele) ([Tantura K et. ai, Clin ikp^ilfergy 31 Eov?ever> 
= pb ppt ?tudy on a Gerniiin 'populatibn*. no fijjqh as5oeiation J yi%he R:3 ]0< k ]is. with i 
; a^tiaTna was seen, llthou^h v^eak cissaciatibi^ were pbserved jlo^ iihe ^1 is^tim IgE; 
. r-:i .-.kvels and therebAiruSphil^coy^ and ; i:^ ^s^'tSveJ^f^ 5 ? 

.' > * : !: : * > " '• !)■:'•• .; •• ... .- : L : "-- '. ^V 1 Vv'--'..'.; : ' : . : "'---'. : iu:."-h r^v"- !*•.■;•:.:-.••:• 'ii! 

it al tlu-m Moii Genet la :fiI3-21 , 2002)! The present resultejof itiq e pr^sBnt ^tudy i 
20 provide ver>'; unique and W6^<xted results shbwh in:| fij[e pnpr> : ,art^. Thfcr 
kso(?iatidn of allefe L5 withlasthma jn ^pc^Iition C(Kild b 

-: . k :'pppiilaH6^ : .$nd ?the 

ftny ^opiilation or the world ' The pre^abt : ftiiidBiittfi.ea\tte exist m 

• : " j . • • ■ 'j - - > r » - ; * '■' { 1 , r ' • , : ,i ■- 1 

any tvpe..of Dopalatioa in fl^e vyorid| iir^ I ' 



e--; e;Sml6^dijfe jj1.- ;lhd .present; | i 

;lie Japati<Jse;imd theiSays^sM' pdpula^Qii^ ^bjitM^^i^lUM • te- 



geogJ.apMcfij Jocation or etimjdi^ ; < 

> HI arid R3 I<^ci; jand ^eir iiaplb^^ ^ 
<•< bbth^ortli ihd Soutli p?irt$ of Indm, tH^^bsfetved that dfetriftutto^s ^re , r •, 
significantly ^ different (datavhot;shown>. : !A;lso|; Uio s^plmg^^t&g^^^ 




invetmon clcajrly 'defines tiiatj;1h6 v^ri|intsJiiid^t5fS^ wq^ilct be qs^I Ib^; aiSy kmiS ^ i. : 



: *'.i-3L 
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'2& 



■ 15: 



population of «iny geographical origin I Tlje "Table 1 provider & odn]pm^%^^^6 
the present invention and ;ttie prior arts^ 

AccQtdinjgly,; the rnain jcirifcotoe^ Of The Resent inventic^ pnivii^ 6oweIV|^.. 
variants; having of SEQ 10.:Nos v . I : andi associated with Rt: ! ^#S3 r ^;iir ofrSfifet- 
Tfmi^iwft^. and /Activate* of T^t^rij^on^ (SIA[I*6f Gene;^*i& ;ib.;p^^lfeinig^ 
tusccpttbility of a subject to .atopic disorders, said gene variaTrt^'havuig foli^wii^ 
-cliar^tensttcs:?-- "• •!rr;v-V- ' r i:-v.-:7;-*.: 

• - •.' • • ' ' •• • • • '• . i' - - : ' ■ •" .-. • • y-. • . .• • $ , : i • 

■ • ■ ' ; , " : • ? • •; .. • \. * 

(a) the SBQ HD No Ms !- 392 contiguous nuctetotidi^^ 
« more group -of (^iditifi 

I; 68 bases associated iodus f. I, ^i<J = . ' 

•• : : •• ' • • -••'<"■ .: . f • : .v. ■ •• I,-.'.'. *' . - 

336 contiguous -nucleotides WJilBiiirag^^or 



more; group o£ <P {jiaailii^as ^oiii^^to 

116 base$ assdc^tad ;\dth ^gib 



Another: eraboditnent^off the preseriupvenuon relates a trt^tho4 :0£-'det?c^. ;i 
gene varii&ts hayiiig-SEQ It) Kos ; 1-^nd 2 associated wath JRI ami M Iticus ixf^f. . 

for predicting susceptibility of a subject to atopic disordcTR s ^4 ^afiodf 
"couiprising ifte sie'ps of; j/ ■ ; : tr:-. ^- r ; V , .... • •. ' " ;•''{"• 7 > : ' 

(a) luolaling DNA or RNA, ft^is^i^ >?• 

i; • : '': : Vq- : ^ • : v : ;'^'' : '^ i -' :: ' :: ;' t / ( • ' • •' V- . '.'V- "'-Y! ^ r :-^.Y-f" r 
7 of whole bloody serpieq ikliva K tears,, urine, ' fd*ca:i : " in'n r tef ftrf; W^OT^- >• 

'• buccal, skiii or hair, , , . • , ■■ . : $ ■:. ' v- • fj • ' 

(^design^^d^yut^^ ha.ving SEQ IBWps. 3, 4, 6, G.and- , 

amptilying;;thc gehow jp.^A 'or RNA u^ibg •pnm^s 'haVi^^S ' :! 

* . , 'Nos. 3, 4> 5,-6! and -i' ; . , \*':\\; ' * ' r'T''-; • 

v- (d) isolating a^^id^jViiig $EQ No. I Usi^ j 'piriHei cso^bi^l|^ns> 

x •• • ; • • y; : -';Iv y\i^:: p'; ;V • ':t'r^^;;>:^^ ,. 

having SEQ IDifNo& 3^ 
. ' .; ^ ; : -.< Y.-:^ i v : fp'-v';.' ; ':;; ; Y i::^-: 'P:'- : -vi!; : -.»"' :r < ; ' : ^Y; 

' ' * " ; "combmaTLOijshavirig'S^ ' • • i% ' 

• V ; : " (e) sequencingiltfe is<>lafea ideStifM 1 SEQ ID Np,s i and 2 df -atep^ ; 

(d) r and J - ■ j :i ]f • • , ^ 

; : • " • r ;L . ^r;^ • 



m 



■ V • •:■ :l. 



f, ! 
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! (f) validating and identifying fre specific gerfe ta^ It) 

' \ : . '■- -,'<;•-'' " > :-■ '■ ' \- '• ' • : '•' i'* • ' ■ £ 

Nos.v I *md 2 computationally by comparing ^uh k'pawq- $TAjR;T*6j ■■'[ 
gctte k wherein the SlEQ; fO Np$ 1 and 2 ks$#l&^ fep 
; (a) fhe SEQ 1$ Nff; rinsvlf 332 <^3tttigubujs |iiiGle<itwi^ ^^iiwi^i 
one or more grou$ $f~ Gf dmi&i^ 
' positions from 125 ,10^168 of }o4us Rl .'an^ ; - ( ,J{ '/: f r,> -|. * 
(b) The: SEQ 'ID Ha % L to 336 ^Q^gufes: iWedfcdj&> • 
. cpnfaurtmg; r oftc or more group of f GT ... d;iriufcleqd^K;| ^ 
polymoiphismsar^ 



Yet another embodiment of- the presjentinverition related fa ^method of •ctetfectn^g 
and predicting pr^ispasitiOfrt^tbia and \{s jrf 



M i^ol^ting DN'A or UNA! frotn s3.m^le$ ^cteidj franv po6|> I 

: comprisrug <dfS iioM y ^em^'j te^Si xtrme^ 'feml 

• ^ .: : - ; . • v - ;' ,f " )•;} ] ? s : ' ; 1 
; material, swe^;» bucdal, sfctu or hajr^ ' < l j. J , \' ^ 

(cj amplifying the, genomic DN A or'RNA jisin^ppnBKcs htivin^SE'Q 
' rDNosV3;4^ 4 6kd^/;'' ; . ; ;[ v"-' i^s ^ 

j ; - having SEQ'ID,Nos] and 7 a^d SEQ ID Ko P osiHg pnh^ j 
com i binatiote.^\^g|SEjQ!lDNo^ l 5,6a^ » ' . >i' '\i 

..(e) - ssequepcing the isolated; and, identified ID ; jb.o-s. ■: I ^id 3'0f | ; 

; - step<d);-apd. /i. ; V ' •; ^;y ;f -;,; . '■•- , : ; v i :- i r. 

(f) Vatlidating a^idenb^r^it&e gjiecvSc ••gen.e lvttt^ut& 'hBvirt^ 
ID: Nos 1 and 2- jddd^utatoonally byvion^ 
; STAjEU^Sfjg^ 

cbaractetisticp : — K '■' ' l;\ jj,^ { K '/\ t ^••• , ! 

• OlO the:, 

X ' ri ! ! » ' . ' ; r ;, r >V.:j4 , Si .H^tV- 

'. : containing oh6 \-<-ot^- , a]£dt4| s^r^p;,-' i: i9»&. Qffi-. -^cl^ii&tetibliSe 

^ polymorphisms 1 at position 25 ito f 6S, b^ses ; 



,5| 
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Q) The SEQ tD No has i to 236 -copiiguom nuolratide*. * v 
! . : • corirainihg more ^p&ji - '^-J 

' ; -/-- ; -poli^nioiph'istns iat'positipiis C^;87& 13^ '1^^^^^ 

: f/ ."I ' , *3* .. !/■ - • ' * < f^; 

Sri- D^rnpre embodiment^ the pxe^i iftyetition relates to ^iitetjio^ Mpr$$^^ 
.. . novel pirdTniacogenetioi n^k^ fph detecting. and predicting jned t^pofi^on: to - ^ ; 
; ' ^pic disorders T^y iscreernnglU. sAs l6cus of STA^^ee ft* ^ly^'^id. ?f- 
rrieihodi comprising' steps oi S 

H)-l ; ':• (a) isolating. DNA or RNA, from samples >^tcd ItumJ ^^ : 

comprising of \yhdie blood, sern&K saliva* i&v§< Mi^ j£aK.$- 

V : (b) d^si^uigiand synthesizing primers hav^irg $ ; EQ ID IS^SpS^t 5; 6 : V" 

/'i •• ;:V;; and:?.-.--- • :V.? ; ;;:r:[ : ' ' , ' ■ V*v :!^ : 

J 5 IT (c) amplifying the genqnlici DNA or i^A:usii^pnfcers. ^v.i:jg-^Q. , ^ 

^ (d) isolating and idcptifyijvgSEQ ID Kd 1 ^^itg fnrn^ r .GTOib^finns 
w having SEO H) Nos. .3, 4^ ancl 7- and 5EC> 1^ No. £ us%-piinK> ; 

combinations having SEQ{lP,^osJ 5,, 6:in;d 7i ; , 

^ . - (e)scquejicingtheisoh^ 

- [ , " ^ , > (f) validating and 'identifying the specific ,gen^ variant* !ha ;iuif;5£l> ^ 
'•'••r : ! ; ' .ID No s ''1. arid 2 cf^ytationallyT By ^cwnpar^ig. Vifl 1 ! IviK^wn 

• r.-' r : ; 'C \/\ . ■ STARTS gene, whferbia fhe SEQ ID Kck^ ^an$2te ^^>^% 

.,. " 1 . •' *,:' ; : i • :•• ! j ;v \ - ; r:: ?. : \ \ • j: '■•\\S-i'pi:r^ : \:^\ * \ 

f .25vt:" : " : 'v : • . : ^'c;i ;- • eharacteriadcs i 'I; - •••• •:• ; ^^y-^Vri - ■'l'A \vr ' : :r: ^'A ' 

- < (a) the SEQ; has' 1. :39^ ^^^ois^ !huci<?otide8 1 

r qbhtaining; pne^or more .gro^ . ^f; dm^^ptide ■;: 

^cy]ymorpHiim^'?f ^liit&^^d^^^^iJa t^lNti^^i^p!^^^^ 

. - \i , T' ' •••• v ••' - 

,30: 7 ■ ! - ' 1 (b> The S£Q 1D:> t oi has 1 td "336 cc|at%t^of ttu^l^d^iV; 
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■ • '•■ ••. '■ . • : ' ' ; i' /.* : 

K ; '• ' /" r ;• ■ . • - : •'• **•" '• " : ■ ••' •' V- 

SiilUribther embodiment of the present invention relates to ^e^hai^co^f^etic , 

n^tkerg having SEQ.ID^Nos 1 aiydMbr detecting and pitedietog ptedl^djci^n .; 

lo^tcpiG: disordd* of^STAl^ ^$&*ja&i$ subjcgtaa^ 

following characteristics; . - : , ■* " ; 

: ] p) the SEQ IDISIo.l ha& 1 - i3££ contiguous rnicleotiidsa omitabi^^n^oi: 

..!;•; :• inoTe^oiipi af GT dinucl^o 

"• I'; \ ;•, ' t616SofRl. r ldcus, and\ . ■ :y. ; v/-\ • -; ; : 

, ,{b) the SEQ1D No 2 has i tfc 336 contiguous niicieQUtltts cpntajt^pl ^ 
or more group o( GT cjinxicleotidc polyninTpjhi^s at pc&iion* from , 
S7 to 1 1 6 ; bastes p f R3 I ocxis ,./>-. .. ... "j; 

• - A'tioth^r : embodi inerttV iof the |)re^^t ^ention: rel ates-tov ^ie^;4pgi^ticj pit - : fhk] [ 
detecting and predioting predii^oKitioti to atop:o dfeorcfe'ty lt ^^iag ? 
: -ij^^is of :STA^ said" tnethod comp^m^'thtt; #p?^% • • • .i : • U 

; ■:• , :(g) ispiatLhjg DN^ : ::o : r^^^;^from,>amRl^ ; 

; •!•>. '*• comprising of ^ : who ifiiv blbod, scmdi^-jsii^^^ 

■■"!■*: ••• • : ! • : ; ' m ; . - . '; ' - • . ■ . %Y >:i • *•• : 

' : ' \,-\ '■ .•«; : /. ; :' • •: ' ; " : \'- ,: : w j : ^t/':^?v t 
v| •■■ ; ..[.': :(h) desi^hg sy^ Ip'-Nps:'"^^- 5y s 'Sv>. 

> : : and t - ^ v ; : ; VU:. ■■•■: ] ■ '-^ -k-- ~ 

■■' i (k) Sequencing the is61a&d'anid : iden.ttfie#i-SS^f ft>Itfo5 ];iw4l : "tii'.^p. 
!. , ! I (d), and i [i I i i:S - ; j " ( : ' 

' •: : '. • : >. ; i-'-Vi'vV;,:'!-^:!-::!':. • : '. ? • '.:V 

. ;- *' - (1) validating and ; iderit^mg : th(i specificv ^^^^ 

• /- • ' ' ' : • ! •■ ; "• i : . . . ; , .; *l ■, 
■}. '■'.:[}.'" .." ID.NPis;i .;l^:irtd-::.2'^ 

" "i . , J ' •'• . ,■ . • i ; • . • '•; S • ' . ■ I'-if . :,' : ' ' ,i, ■■ •<•; >: 

- ; r . iiv • . START^-genev -^W^-'th 

• " • r •' - J ,\' f ' •• ; :T . ••• ' \ ' :/ ' \ .. t ' , 

, • > . • characteristics ^, ; •..• •^ • - •• r 

.:■ " • • • . \ ''-"^^v::- : : '•: -■<■-'': '<] ^ ' , : ^ V '" > - : - ■ 

•'.;!;;• (a) the SEQ 1 ID.lNO;, has .1- '-392&cori|rguous 'nuplwbd«?s- 

1 ; ; ■ conta;|niiig^ |<i?n^ or 'more groupr Pf "'(3Tj : . dfe^c^oikle 



: '5--: 



; • . - polymorphtsttis at positions from !:25 to 1;6S bases of tocua • 

.!;.'!" ' : Rt.and \y - : ,:! : ; : ;: J:.;. {\;. 

(b) The SEQ ID No has 1 to 33:6 contfj^a^ aueleotitftis 
containing ,pne 6r more group of K 
polymorphisms at positions from 87 t&iH. bases #1.0^ : , 
J j\ : :'R3: ' ": . \}:'i.rfi ';. ' ; ' 0 ^.' ! ! 
YliUmpiher embodiment of the ptc i sem\^vention: relates to the geite variants u:f 
SEQ IB $m I and-2, wherem the SEQ11B No. I is asspdioltod'v/^tlT^Rl %ius and • \\" 
S£Q ; ID Nq 2 is associated with R3 locqp of STAT-6 gene : ; . 
Another embodiment of the .present thVeMicMT ^ate?'it^4^&«bj^ ivh^n^a 
= : ; ^li&j^i^^huroart.^^;/-;: 1 .: ' ■ .. :■ • : ' : '.- : v : ! ■ ■;■ ■ ■: : ' "'!:; -:"*--L* : ;y !V 

■ Ypt ixiiQtJier embodiment of the present invention reiatee to flife atop^ 4iferdet!s : : ' L 
V wherein atopic disorders, are selected are tram gjoup cpRiprismg of #di ft? t% • 
4 a?0prc jj^rmantts, autohnmune disprdtsn^ inflammatory ;<fisbi^er^rfi^si9^ ttf ! i 

i^-i '.i' ■■ \ ';: v- ' 

. Oiie more embodiment of the present invention relate* textile atopic 4i^qI<2' t 
. : ' : " \:'\. :\'''^ti]ttt&pffi i;?* ■t;- : ' : h. •= { \.\^' :V = 

; ' Stiirinopiei embodiment of the present jnvcnqon reiates, tp: thi^ve| $$m v • 
variants >vherem said variants are useful are predicting iind : detecting Humvm • 



'.];()• 



20 : a.usc,erptibje to asthma. 



Onje ^norf embodiment o^ :' -', . , 

' '. ' wherein ^id-variants are pharmaeogenefo markers fat predicting 'arid aefccr%' r , 
j | . fa^j^^x^^j^c^op^ble: to .su^thDcasL \ ; . ; . j; 

Ano$iSr s 9ni^Qdi^i^ii :of Ihe.ptes^t; any^Gaii .related t7. :tfirlti- lbofig #*erta ; 'T 
2S ; petcetifa^e frequency of Rl. •kmtfs dmucleoHde on alfete lift rs aboni 32 ^ fn tfe -\ V ' 
• ' -patients/-;' , : "\ • ' 'i-; ' r ! ; "*. . • ; V *' : 

j Stjil i^t|i^ embodixnex^t of the p^s^nt: tt^yentfon relates jto?t^ lotpu^ \\n^reirr ! - 
' }■ '.pe^etipge. fi:eq,uency/of Jll loet^ ainuplebtick al'lete js;4bout MW ^wthii , 

30 , Yet another .embodiment; of the present invention " vzlzics to Ore lb ; \^ibrcirt : , ' 
; " perc.e®tag^. tequenby of fe3 r locus j dtnuc^Hde on allele )5is oboitt 35 tHo : \ : : 1 



. ■ i 



, patients 



Mi 



• ...••V'' r 
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One mote embodiment of the preset mention relates to M MfecHS^l^i. 
the percentage frequency of R3 locus, dmuclcotidc on allele W is aeoui T2 %M 

; the patients. . .. = ; • , ' .'/ •• '.. j;V:] : i:. ^ .!L : ' 

Another embodiment of thj^phaejiLinventiOn relates to the RJjS3 locus ■ 

thepere<^ge : fre^ 

: « about 8 % and.20%,:respec,avely i ui the patients : , >■,..... ? ; 
Still another embodiment of the present invennon relates to: the K1_R3 lotus; 
tfherem the percentage frequency olRl_R3 locus dmucleonfe on allele 17 Jl 
and 1 6. 15 is about 7 1 % and 18 7% v •respectively in thepatiehtev 
Qne more embodiment of the pyesetit invention, relates to ihommtl gmc variant 
whetem said gene variants associated with specific haplotypes VI J ? and 16 15 
where CA repeat is-oii allele 17.'is of Rl locus and 15 p£ Rlflcus^e mi 
gene with 'p' value less than 6 002 1 and are associated witkastona : ' ' :. | 
Still another embodiment of the present invenuW rela^4% fiena ****** 
wherein gene variant haplotypes 1 7W4 (CA repeal 17 in Rl ,lf>f ui ftudHinR? 
:•• locusi of the STAT- 6 gene havingi i 'p' viiue Jess than 0.00001 >> 
repeat 21 in Rl locus and lptftWih&us of'flie 3TAT^6 gen^^ag^ 'p' y*J$ 
less than 0 00001 j and:24_l6. (GA;tepeat 24 in Rl locus ' m lomM 

the STAT- 6 g<?ne having a y less than 0 00001): bf^ assoqateo, with 
protection from asthma, , ; . , , .. ■',> 

• AnoTher emboolment of the prcseritJinwintion relates to ^ n<Mj .tfehe variant* as 
Whweitt said gene variants of lociui. ,R1_ ™ *** assoc;^ \vi4 Specific 

• ; • •hapjdfy^es: n_i^a&dji6^i5; /; vf ;;| v u-j • > ^Fl: l^^-kti 
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- The foyqntion is iltastrat^d iy the feflbwmc ex&niptes whttem,th& yiav4^ : sites' : - : 

.1^ given by ' die. way . of illustration^ 'of the present iaVciitioijI sad-: .; be,: y ,. .^....J • ■■ ; 

II, Analysis of Pclyraorphisnis - ; ; ' ■ j >• 

\] ■■■ • A. Preparation of Samples ;•' • •; : . -.^Uii;'* • H':^'.' 1 '' ■ 
10 Polymorphisms ate detect in i target mtcleic acid Irofa ah .inlm^g WWg' 1 

■ a^aiyzed For ^say of gnomic DNA. virtually any bibipgicai^ain^ (j>^frr thw; ■ i 

pure red blood cells) is suitable. For example, opnvcmmt .l^^c ^a^ljcc wahxdv ■] , 
[ ?/['. \i" ^ip^;l3J6od v: semen, saliva, tears, urine^ fecal material, sweat,, boevjai, s'jtia-^nd hair; j .;, , ; 
Far assay of cDNA or mi&fA, the tissue satnpla must ^e. ol^^ ft^&if^OT^ , 
15 5 whk% the' target nucleic Jaddis expressed ' • ' ^ ^ ' 

MariyroF the methods . • ' 

samples. This can be accomplished by e.g., PGR- See. generally PGR TtchiViogy: , 

' ■; 7 : ; KYi^y .,. 3:992); ' ?CR Protocols: A G^e to Methods , ' ^ 

] \ • ' 20 et al/Academic Press, Sari Diegol CaHf. J^90); Wwia et'al^Nuiteid AjtiiSd'^Rfe. l r /, T/ 
■ '• , 49$? (1991) and U.S. P*t. No, 4,683,202(^611 rif which tejhe^ v ? - ; 

; for ^purposes). • . ' - 3 ^ . ■. t , ♦ 1 I f - ■ " 

. • : ! ^ Amplification rnetho& include the ligaste' chaio^cactjoxULtK) j , ! 

! | 25 ' Baninger.KJ el al, G<^ ' r ] * ; J 

" 1993}. and nucleic acid tpaseci sequence- :amplifiCafion <^SB?v)i -Tl^la^hvo. . l; ;< | : 
• - ' ampiiilcaiion methods- "involve ;isaMi^^ f istftheanal . | 

1 • bamcription, whidrprodnce^ [ 

- DNA'(dsONA) as die ; amp lificatibri^ products qi a ratVof al^it 3Q T00- to L ( ■ 
' "3?> ""i;"-" : -j:^p^fively-: : ". :* j j ; , ' ' r ' : ■ • ! I; •■ [ ii; 

i Dfesi^img mid syirthe^^ ' . i ' 

' ■ ; Hoi. 3i 4i- 5 4 6 and 7> forifCR ^plifwation pf 392 bp region of promoter ( 

' " cegion containing Rl poljkoiphi^m^nd bp of theiS-UTR (j?rcod|(?d 3ix,t^ier;^xari ! 

1 ) region containing &3 pplyrrioT^hism of the h&nari S?AT6; gene, ):fc:re iPrup.er& [ < ' • ; - 
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havirj&S^ / ; ■ 

STAT-6 promoter region containing: pplyinaiphism at locus! Rl regroir ^dr.^mtT^ 1 ■/ 



s :.r.' 



sr.- 



PGR 1 wplificaticn of genomic DNA samples isolated from periphmi 'Hood 
- : : leukocytes pf the atopic asthmatic patients and normal control tadiwdyate wm^0i. 
; a&uve said primes. Genomic DMA was isolated jrom the pekpflepl blbodtaf tljet 

]G p&tifets and con^ . tv' j : ' 

^ " }' 

> mdividukla qsing ACD Vibcutainers (SDfBtoficaences, SanOos^ OA, DSA)^uar' ' ( 

volcine of ice cold CI. buffer^ ; - 

" was ,; added itp- cause eel] membrane iysk ; fPromega Genodtac : J)NA" l^fatwi' • ' i ■■■ 

1 5 •• Hiitidbook). Following tluk, die nuclei were pelleted at 1 300xg for \$ mjin ki 4 *C • v J 

> pellet was washed again with IX CI buff?n 12 rriVof micleat tysxK: bii-il^^ASj 1 ^rfife^' - , ' l l 1 ; 

>vith O.&rnl of 10% 3DS, 50pi of a 20 ^xg/jj.1 solution of prcteinapo-K i\\ as added aM, ■ $ . * K ^ ; ; 

" ■; . the pellet re§usp<anded by .brief vortexing. After incnbaticri at tiSX hx 2-3 ha the, r | ■ • i ■ 




:, twice, air-dried, and .dissoived iri TE buffer, Appropriate dilutions (;i !Dl) ? ,rr* T,£ ', , i ■ . j 

• , . ,5 \ ' ' • puffer) Weire- used io detent 'j \> : " . 

/' -] | »25- J : assdsWd;u^ng^ ^{.' ' f ; 

: " ; > " 50 ng/ul and used tor PGR amplification imd -g^^ V' 4' 

" \ ; ', .B^fte^ / ! ;K jvj ' v' ;. j r ) 1 \ 7 , w " ; , 

; . . E l%re^ire two distinct types of/;d^lysi^doperidin| . ' - j / ; .■. 

qucBtiom hai already been character^ei 'The' first type of analysis- {« sm^rtme^ j 

( . referred to as de novo characten^frtion.- , ]rhis > 'analysis compares Wgeii sequences in 'm | 

! : ; " : - - , diffr-rent- individuals to identify points of variation, i.e.. polyr^crr^iic ^i^ 1 By , ,v „ fc r : 
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' analyzing a groups .of individuals representing the greatest ethnic divert ' 
' ■ tawms , and .greatest breed and specif yariety in- plants- 4.4 P*« 1 ? .J 

: characteristic of the most common aile^plot^s the l^ca^V?%^ ^ \ ; ? 
: i- 1 an* the frequencies of such ^opulaiiohs in t^e population dd CT! r^.Ad*itionui i:i ; , - , r 
% , • aHehd ftequeoae. can be determine* W ^bpopulanon* tf^tu&bv c« ^ , 1 , 

; cf ttekv^km is'descri^ 'm ta0M section. The second typctf aaalym ur. ; , , ; 
': deteniibmg : v*ich form(s) of 'a '^cterized poiyin^m ' ue ipr^it -i^;,-,,,^, , > ' 

to . -in turn, " -. • ; >' .'.,"•! ' : '■ 'v, '<'!,' ' " 

" : i. Repeat detection (son ^riationidiateciiorij) ; -' ' '"V "V^j ." IX'-'-' 



I Repeatdeteetion(,si2e v-anauonou«^uv.u, . . _ , . , ^ , : ; .,.,« ■ 

■ - ' The'^ & W of s^ne^nt^- Jbe.re^sequ^mcc or . 

3? ' . -oriier; polymorphic •elem^Wwkchjlean to a size d,fFetetfc^-^'*fica| W tt ot j, 1 ' . 

15 Ui^uence^ ' : 

, apcfec repeat or polymorphism size. These size differences can thqn 'be feted , . > ; 

oSiis labeled with! a fluorescent compound which cmv;thea | exoUe^i- !• || ' V: ■ 
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T ^Wp-89/-11548. A^e-sp4cifi^.prob« can w oewgaco -up,. _ , 

H of (target dIa from one m'div.dual bit 'do '.nil' bjteviiW.Ito I ||| ' j 

. responding segment; from anoi^ndi^ due touts pre^ncr; of 'differ^r • ,' . , " / , 

iillel^cific- primer hybrid^ to' a she on target ^ ,hv«te?m » ' 
r^Lomhfen and only prim^ rmipKfication of an alfefic form' to. wklcb *e ^imer,;; : ; . ; : V 
bnien^ly. T^k^nnir j 5 ' used m 
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4, Diircct-Sequenc.i&g }\ ■': £ . 

, [ he dnecf analysis ofthe sequence oipol^orphtsms; of toe present mention^ be 
a.cornplished using either the dideoxy chain ^maticm method or ihe ffgxasn 
Gilbert method (see Sambiook ci. aU (Molecular Cloning, A4^j^^^ A ^' ! 
." • 5 . : ■ jk." itbiSHP,. New York 1989); Zyskin|#il^:fe ; % 

(Acad, Picss, 1988)). ' j jp V' ■ •. f •; ^ ?|H ".' :j •;;];; '' 

: 5, Tmng Arrays . ' ■ ■ ;• jij ;.: ; : j ;; f I?. J v.^ftijj;!^^^.^^/^.'; 

: The polymorphisms can aUo be identified by hybridization* fc ;auclcic ? jcid .ftjwyg, 

10 {^example of whic^ 

: • hs enrircly forall purposes). • j;- v ' ' £;;'< '"/^ •!•; "j •':.;[;•• 

/ 6 Denaturing Gradient GelElecUcphoresia 
v ' ;" ' j! ^^if5catibn >products : generated 1 using ^e po}y!ra&as^:fc^ 

i 5 gaaiy«'ed by the use of /denaturing gjjidient gel elecuophoiesis, Diffeiont ailwies can 
be identified based on the different seauence^dependjent ^melting piopo-t^s and 

• Principles and Applications for DNA Amplification,,^ H- ( freeman aa<K% New 
. .York; 1992), Chapter 7& ' '(. . 

' : 20.- ". , ■ - - , , ; ■ , . , - :-. 

3 Single-Strand Conformation Poiymomhism. Analysis 1 ^ - 

Alleles 1 of target sequences can be ^^&in|ita«ted:-^^ 3g^^^ltta^*:i^^)dilOT«W 
polymorphism analysis, , wbich identifies- base differences . % ..aeration m 
elecVophoretic migration ! pf single stranded PGR p^U%s*|is ^ser^'ni et 
' .25 al.'Pioc Nat Acad Set 86, 2766-277o! 1939. Amplified ,PCR products V an h- 
: ; generated as described above, and heated or otherwise denatured, to form- single- 
stranded amphfication jjrbducts Sin^e-strarided nucleic aoids way ' refold oeffoon 
keodhd^ry stiiictures whiph are partially- .dependent, da^* 
, * .. ' rfiflwent eteefropbdrelsc 'mbbjffies- # ^aigfe^d|d! ^o^SS^^^^S^^» ■ 
\Q tOjateAfo base-sequence difference ^ , ■ 

J3J. Methods of Use . 1 ' if/' ' y r J ■■ . 

After dcteimming polymorphic forj!n(s}' present in an, mdividii^ St.. one Pr-raote. 
polymorphic sites, this information can be used in a number of instho'U 
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• : , : ! A, Conelaticm of Polymorphisms With frhewty pic Traits- < , < ' , 

Ajtopic^ diseases arc heterogeneous m nature and as such there ate many 'sub- 
' ph^aEVp6$a ; r^ , 
J S of tK^mv^ntbti may contribute" to the pheiiptype of an orB^ra nij M^nt^ffi^: "| - < - ■ 

^ dtacribed above tlxe polymdqmiamii may act aL viuhons iMdt, ot e$fyW ',: • 
pr^z^titm by which the disease phetiotypfes are observe* us die end m&ml !^sa i ^ ■ : 
V polymorpfeins. may yield different selection advantages* ©r disa4van^^. : f^ > 
^aniplts,^ Heterozygous ''sicfeliff ^.eli^-n&^t£b&- confers .T«i5Wta»iia5rtfr siall^ri&^^i « ' . a ;"\ 

y h >ito^ s ; • .. .. 

i ' - 

getter J?d^ V " - 

15 ihaVil causally related to a certaih phcnolype Phcmotyp^c fells inc.kde>difit.i^^thrit ( 

•tyjie Im^/n: but hitherto unnvlpped. genetici component^ flfcejiorjp'c riaig [albo 1 ' 

mdfecJe ; symptoms of, or susceptibility So, multifactonal Ateaifcs Of fc'hjch-a 

: •caJrfepOiieut U or may be |eirt^u i i^^at^y, ^utomimuri^ d^eisosi K^it^^tv v ' 

.. . ^n'car, diseases of the nervous sy^m v &id^ > ; - • ■ ; ; 

jjO Some examples of autoimmune diseases' .include- sy$temfe' lupus '«:y,&e^tW% i; V. ".. V : 

mdep^ndtiit), and Graven disease . Sotiie examples creancers mcbad c aucus l>f*ue - 1 , 
( , ? , £laddk colon, brain, ' etc. iAs audi, phenolic ;\tt<ii^ xrj^adej | ;-• .j • ;. j ' ; 

'} r^kd^eri^cS, for .exai^le^ dr # dv V - < 

v 25 : t^kpeuiic tteatmeiits; />* :; ; : ■; " 'v.y ^ \ 'A . [ '-v ' ' ' ' ' ; " S 

t| p^fbtm association ^al|&s[bf ^ ] ... * \ , * 1 

pi^cmk^ 
■ * fe-^^ 

#0 ' • turned v;iao'u5ly as case/ pattern's/ laffected/ diseased individuals ?tc, ;^[nc 'of '[ 
' - wftfcli eiliiBil lack of the trait tenried wanbusly 
Tht alleles of each poly morph$ni csf the j£et ar< 

^^atedl with die tra£t of ite^stiiTist ffif. such; mo0&$^ j! '7 ■ ,; 




-,u, 
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s^idaixl statistical methods such as a ?2 tea, Kolmp^v^^ etc ©j^gti ^ 
• . j thfr vakt* obwned for the hypothesis tested ftr example; th6 allele ;X fe p&sentMfe ( 

ljfi;.5atien% then Jll^cp1l^^ofe and ;th^alieIe>X is not^pr^^t m^bn ^tieiit& Tlirt r :^ , , " . 

itt^^ "• ■ 

; j ' iliimd tfdt the presence of allele Al at polymoiphk site 1 tomilatU wdvcjys^c V •, 1 

ar allele ^1 Qt polymorphic site t and atie&Bl iit polymorphic '-Ofe! ifc^elatei^tth .. ; 

j csxiHts, For example, detection of cystic fibrosis polymorphism A t 4nd 13 1 In a p^&tfi ' .*■ ' ? 
i { niiy ajlcvvy for tapid diagnosis and discrimination form other diseases M&h exhibit 
; ; ;Srm}laif p^ciiatypcs;; it can. also allow for treatment if- available}' if \~w a.llovi-fbr , - 
•; :VS ; ;sereening ;hf neonates for detection aud/or for susceptibility and^r risk tesas-ment;' it' 

can. allrwijfqr selection of better and improved" manager^ methods far the disease ' ' 1 ' 1 
. Trqm those .whjiih are i available;, it may allow; for the treatment to bel jgfvcn -if iv fl Ls' 1 
f ^iermwdl that the polymorphic S&te. aj^ 
. , } Toghnas u^d that such; therapeutic, drags are more beneficial to tlre ]j>ati^nL. tmin other' ' t 



. , B, QctiL*tep! Mapping of Phenot;pic;TraTte J < ] : 

\ directly or mdirtctfy contribute to tho^ Upits ]pt^fcnti ' j") 

■US . tectaori d^pfibes ideatifiea ! hon, of a physjeal Itoa^ ^lktw^^- |erie^^ ld&-> ' 

; with jhe trait, but are in physical piaxcmity tylth the genetic locus r^pb^ibia for ifa*' ' . i 

it Siich v .ailklyi^i is useful fbF^'in^jpM^^gt^fcdd Is^ci^'i / ; j 

;.30- 'geac(s1r^p^ible for the trait. Please see'.tAhshulqr # J5;^4j^lSS»8;' 'Engl J ,^J"crt ^ - 

J l$d l%§ A'|85;6856^0; Hacia; JG et al. 1999', Nat Genet fet) 64;7; ?k^horn i s ; 

. al, 2000, Pi-oc Hatl Ac^d Sci U S A 97:^64-9; i^der ES and 3oisW;vD, 1986, , ' 
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eilbcalute linkage canbe cloned hy a process knc^^t^al dionvn| 




.--•to 



-- ; • -es£bt984, Fret Nail AcadSci'U S A }\ 



' ; . Up mventtori further probe's variak |orms : of roioleic ^W*^^ j '; '' 
is! '^p^eaf ateastten cdnb^ous^.of^of ihe^ue^W^d in , /■ i 'J ,t, ■j' 

■ ; ' "kO: 1. Hiese variants' can be up«tlta]den$ify the chrom^rnal background;: of < , • . ^' V V 
" ir.di^duals'ind .depending on fl» jartifd* W<W $J«» '.i^wd'^e j/ V . . ^ . 
- ^^rpoiiwM^ «w afe ^pdrfant fa ihe p^^A oi' v!W ": . v; , 1' ; 



V( i, I ' 



.S-j o°C, 8 cycles. -pojl praduote. wrc^diKifcd in MflliO wawjr; apd, 0 6 jil «$fte • ,^ V, v. , 



"•••r^3-- -r-'V,* ij'-;-. !:;;Vj ? 
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< 4;Foster|&t^A. USA>,Repeatsjzes vtete calculated usrag &e jfM* gfc { (Sauting , , | * j 

; jegm^le^ 'si2eV2, ' rounding, off to;, 4\ deoinittl's vpt^h'^pwnu^aadtiionaE ' > j 
•S't'ccmpO^^ 

, - ■ or. pofy&iase, the substrate nucleoside triphosphate^ 'means, wed to l^W- (forj J « " • 

i;; ^VejMiip^-a^8vid5Betteyiae oPnjugate^i^ W^me' substrate ood .cWoniogen rf'thW* J|'; 1 

nabel ts^lfen). and ^approppafe'Su^ets for reverse traucnptur,n, PCX, ,or |H 

J ' " j hy^ai&cji Tactions; Usually, the k« alsojcoatains m^ctjQiis tor carryidg^^i? ; ■ i 1 - 





A ^ S<*p$bee ka^giaor-tyer iiUp^dfeosysten^-HostPr Cms C^^j tod ^ . |j 

; 1 DNASfaV fvet 1.1, JDNASTAR) sollKvaxel 'Honuj^ygwisU^ heterb^ipus'^feltes '''J;' 

•['••j (> \ f. .- ; -;/; ; " ■'■"'■> ., '• ;/;■■■. '. : ; l'>' ,: ■;••;].'; 
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Aligning ilie above: DNA. seqiveii^es. tite already ^istijog.scq.uerh:^ of ft w*m 
uSTAT6 gene for locating !any sequence Rations / ; . 



•• ,. ■■■■■■■ • • • f } « ... •• •• • .. • ;• !< . , :.. r : . . I .. ' < 



EXAM1^E:4 



. : >.:^-t:-:v.v 



r Qdculatmg I ; f 

10 {tabic, 3)i .% iim^i individuals andl^iopic asfhmatai pacts' ^ 

■ ! fcir 25 c|c& ^ using MW-F; pnmer and ftsnber 1 i. , " 

i 5 , . : cycling at,5J:G 0 C^ 8 cycles. PC^ jrdcfwi S ^ere diluted i^MillfCJ v^t^r rki 0 ^ ^ J ■ 0 i r I } ' ; 

J tlk diiiiiians werfe! mked with loadiug 'Uffet: The nix wai,' treated at -94. k tpr 2 l 
. , : -; minute^ a^lo^ded on a polyacrylamiide^gel on a' 377, AB|aut£>m4^<4 adquencer r ^ L 

, ofels *er4 .anal^ed: using. toteniaf^AMRA; labeled 5S0 iase jp3.kii»:^ ! ' 

'b/No. % Allele i' pjaWfehi (^) 1 CdnUl (%) k ^'v^ f V 



■1 -si- 

; . ...J- r.j; 



;is; 

16 



pi •< s 
0l22 • 

' 3G 67; 
8^44 * : 
0:89; 

.• . . f -,y \ 



•• • , i.;> „ ;! 

: 2|oa 



"•;;T : t 
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••:.•.■;!••! ;1 ' ' 'Y V"- Y vYi •■ ; : ; : ' : '• . . '$ 

• • y ■ ■ : ■ . ; , . •:. • • • - . • •• . : . . ,•' : • • •• i- : 

: yyy; yy&. 

' . Y- Y$jllYY# • '^ill 

y^y y?yy vV: 



10 ' ' 


20; . •• 


:Yi.;/i:-33Y : .1 


11|7 ; 


1 • • ' Y Y : . ' . 


•21;.,' ; 


£22 


' 0 B'4f 


'• 12 ! - 


22 




, 6 aln • 








17.3* 






_ : '46»22-' 


21 B3i 




25 ■ 


•6^2; ■ 


v.'..-,/.-: 




26 






-'. :. * > .:■ !• 




•^y5 : ^3Y\ 




i /18 Y 


23 . 


0 67 




>- ; .t:9- J,;.. 


29 : 


' -0 22 ' 


_ 0 


••2o 


. 




SSiii 


»1Y 






0.47 ;c 



1^1 



s ./-^1^0i^h&is$ i m the 4 nonnJil indivith^I^ . and; iatopic ^lmi^Cc-pa:^^ 

. 1 test Was, ^sed to 'test [for allelic, assoctaiaor^ with dis-e^fe »at flKl "bid R,S^ I<>ci r ")(£J2^5 
5 i patietiis- 2l2i controls); Imttal , test for Association between ,l|ie Ri an4\Ul>%^ . ^ 

; iCf 4 , (Kttayai^i^ 2) : 



( , . v " ; l" taltesfy^ .-4 " 

' ' -Si NtSj Allele Patie^V(>) ; ' ". • • Y ;' , '^,>- ^ 

\ ' 3- ." ,13 0 i ; 4Sf' / '".^ : ", • " V" V;" 



'.■.'4 : - -T;;,; ; ,i6r,,: ; 7Ja ; ,!f;i;tr ; ..' ;J2Q;5^ 



18: ' :5;1;1: : vX: : . ;! «i':S.4^ 
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19 


) 1:33 


• 1.42 


jar--.:' 


{ m- \ 


-: 0.44 - : ; :f 


0 94 


9 




.;; 0.67:;; i 


' 0 : 


flO;'; 




0.44 : v: 





.* IT^e T^eats^hiv^ been denoted with the allfele -size (16; ete>; 4te genets' ivrife ; ' j 

! .:' / . . > • • • - ' *' - ; . , " - "• - ; .-,.-..°! .." ' i "Cv" • • % •" 

$ Dthwr cind: further aspetts, features, andvidva^tages of thfe 

: fipjj^em fea> the following-description of the present^ , preferred, #mbo&TJfl£»t£ ti& ' • , 
the inve^tioh: given for the purpose of^diselosufe: ■ ;'• ;.\ri : r v lv> J'"|-'v- |i 

\ ;iFh.^'':pr^^it{^p ticatiow ptovidevS' pne •'di^nucleotide • poly^diptit^rep^/iit StfisBMfr *' 
0 : ;' . to l^^ilic?: i^ii^eii^. ^^nwt^^^n 

accession uO- ; AH006951>. The first polytnoipWc site (R^Jas-^pwn ta';fig*jei|* ? is \ 





1 iHaplotype: 


' Patient) 


',••1! '*!. .;' \ '. :"i } ■ 

Control. (%) 
















:10;8. ; . ;■ 




!,ie-i ; 6' : : " 








1 i%.iV' 










Q-4 >;■;; if ( 


4.2;' "V 


6 : ;) 


17 15 ,: 






7 




0.2 , ; 


:1^ V f/-, 






; : ;V;'; 


i,;2 : t 


5 "» 


.21J7 ' 


1.1 ' ; 


Q2 1 ' 1 ' : 

: 1 I f.: . 



-1. 



:i;.T; ; . : ;- : v; 
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i ;:22Vtfi ;:: ; 


■ 1 a 






; 22_'i ? 


4 7 


.;• - : :5 


: 12 ; 




'''i|ujt 




> 1:? 


1:-:;;23i35: :•; 


1,8 


:':;:2:4i:: : ; i 




: i'4'^W .'• ■• 


.0,4 , 






\ 23_17 


1 if : 




' r$ 


23-1 a 


:/2't } ; : "{■ 


02 




1 24JI5 


}'•• 2J7 : >:; 


05 


'1.8 _ 


1 24J 6 








' 24 J 7 ■ . 




ii,,i ■ 1 




; 25M6 


•:;.;1^;P r 








-• : ;: : ;i;2;6 ': ; 




! '25:^17 

; {l ; H26^5f; 














1li;2#i ; 






■I ; -25 


: |,: : 2^17 ; " 







•Mi/ 



'! ; I? i -:;■}/ 

:'•«.':.'" '.I"-';";.* 
, ; '' : :,.7 : :-';..- : J-: 



S6 tfii* matter in which tjie dbave mentioned features, ^7an^S! ^*^ ^Jcpt|<^ | 



•iho^hfiay tift had by reference jo ceirjt — , . 




H> ctobmokosties or haploty|es, ^ 



Tb de?iHjnstrate the ^assoeiatloii of the?Ri ^ejiea^locus whtii 9|topiff (Kso^eSs. sa^ as , 
1 i ■ , narametrie ,fest ^Wch glv^s flie likelihood »f #o ord^ref f^gor^v.oto ctiy&m , 




' j.. ' 
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•. ' v ' • ' ' • •. '*•. '• ■ ••' *' •" ' ' : 'V 

; ;' : - : . ."• • ' i • .'. ■ '■■ > ' '' : '' " : •:. • : : 

association was fbirnd beWeeri* the a|ltetes< OFgenolypes dt®2£ Idqus ivitb jog ft ml 
" : . ■ ; tyeruiii IgE k^els jfl«0 23, tf^ify llQ), £~l.00V(te shown Mfetojfc ^c^lyl*i) 

r-fj>:4^pftattate: the associati6h.;6f tjhfr#0' ; repeat -witS^the; Atopic,.. gfreja^jwj 
f. ^ampfe ^sthraa, ither inVehfc is jtUt vcfajlso^ciriici cut t$c>iii£$^^ 
: • i(Piacqua£lio et. alv 2G04, Ghnstii- et 1^^002-, Sorens?n qt| alv 2©*E; L6tig^ rot til, - 
• : ; ; ;^^20^1^;ife^ R3' : - : by Rlf strariSc'd'^by jpH^oit^p^' ^thd' ;jbuTifl^ "ftfeni&i^i ^sa^iHii0!a!: I^C"'- 
c;itej|<3ries (p.<fi.0001 , x^l'^M 45, 587.)- The CMB^tesit <dfcw4 W: ^^ 
1.0 ..; .siample: ?ei& containing less- than 5 fi vet Coiliits per cell and ' i^ni^lrc .^v^gtte xhm the ••, 

• • ^lebi^gare :test:-fbr i ass6eiaiipi^-.^^r 

.Fairftei^rc the test &lJowfc threfc-wa^r^J^ia t6be avpi^mjz: trie 

15; *$()ir\d ;kmd of association between th^ and R3 loci for at leak oaii- ktetunv (ue. 

' ' v f J A prdgmrq^ by : name -of^fliAHE potato .wai used to gdii^Mfe haplotK^ Jbr the 
■ :iiatteftt m& Gor.U-oU ;, gToups; nfe' priograiti PiHASE iirapidbemb a :tip& ' ^cati^turaj r - 
- inTe^od-tbr recoivstrucring; hap]olype| fep j po^ulatidn gwicrfypc 1 dfila r E^pi^ts ' 
2D< f 'withv - software on botfi Veal ^tnd J^ilnulateHd jdata ^k^-^iii '<$k* p&ivickUki,: 

' '/M: : , :•• i Lv[ " ; 'i -y";-:- '*"'■ : - r -" V*'"' ■•'("' "= :"- ' v 'i- • "' ; 

- ;:•:> )'•• ndss jja'g.^gpnoQfpe l^datail^arid-'SBp; hmillei^Lote; ihmrotti^Icxstis^ the; ; 

j j^olymorohi^m, for example ^SNP^ indtepeits.. ctap-be* analy^&si^ 

• ' 1 H ' " ' / ^ " \ f 'f i" ' r '' '■ ! ' f * . y \ } ; r ' "7 „ ' ' , ' 

■•' 1 y;i ' >. . : > ; 1 .. l .. > i . . / i v . ■ \> . . : r • . ,: v ^ 1 1 , i 

\ \\ , ' i^ftyrafe? :is suitabler f6r v geu^ife dterstciies " of 10o' or k 1^ . tixd- r ^a^' l^of . 
, polynioirphism ar^ m,a rar»ge of ^pprcixjm^Wly &,} eM &t^ro^2^ 
•chromosomes with uncertain .phkf?e lauded fbnp 0.5 p td: 6i65 for both grt^; 

: ( ^aiiKnt^rath^r tliart controls ^x^pl^^^ lG^ 5 haplotypes Wdie 2.6 J> ivli 99%' 
= n^lloi 6.40) aild I.S9 wth> 9^ dHJ;13„ 3 respectfveiy. the ^ir§p^fep 
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ixkeilShbiqd T^itRv -testa; shjowcd .|ii«a^ie^^hatt^ ;^wi i0^bj&^ .^bW^^cii v • y ! • 




:. : ' • - important to complete .the nature of present invention • y/hicto ?ha$ no:t-/lj.ei-i3S l^tfr&i^ i |v$? .| 



nave 



the ' : ^ ' " " " 



- k 



present invention, k Jinked with , fmdmg$ r thut ,th£ Jmp^pes v j </ ; , * 
hav* *teen i&ridpki to be linked With pro:te^^of ^t,^^^ - 1 , ^ 




•i&oRte ^ain^t nil known; prior- studied wherein' such tete ^^ii^u^^M^^^r »• ' ■ -j " V . 
• ID", 'this ijs-ill jjtide the 'medic al'.piraclition : er$ 'for better! andi improvS^j4^ wu ' n ^;W V '?< 



dcvelopmei^ ofefficient drugs 



0>V 
ii"^ it;' 

: : i'.r 

'El ^ 



.u ..... • >••";. 



MM 



:<• ; ••:<^■•• ? -. v <•••;■'j•'^:..■<•^. 



-Jir/' s " : '.-<; 







•• 1 v-v.i « * * .. •*.'' : 
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SEQP'EK€EvL.l$T : ING:. •! ■:'■[] ; •. y- ..' ;'• ;•?£' ; ;• £ 

Applicant COUNCIL OF SCIENTIFIC AMD INDUS IRlAL RESEARCH' <, 

, *$rfc.; GENE VARIANTS OF SIGNAL TRANSDUCER Am At^Fv^TOR OF. 

5 - TRANSCRIPTION-6 , , (STAT ! 6) VARlA^f S AN©j PKCCESS . OP ' 

I ■ DETECTION THE SAME. \ ' ' 1 . - • ' % ;: ' t ..j 

Number of Sequences: 7 v : 

1 d^treiSfjonding addrass Institute of Ganornics and Integrative Eiqlcgv (fenivaly 

Centre, for Biochemical Technology), Mall Road, Delhi* 1 1 0007, India , ; ' r 

:ib:';';' -f : ': . : - V:-l .'■ '' .": ; ; " ■ V.;:'^'; 

r'j INFORMATION FOR SEQ 11) Nb; 1 {.Kyi \ ■ / '," 

: SJEQUENCE CiLAI*A<rrERISTICS, consists of CT dinucbo^. ^l fflutleotjde , 

: 125 to .168 .. ;.. , . '■■ , r ' ' v • : 

;iSNbTHlS52 bases * \, i , •" 'v '^ ' i 

■•15*" W&' DNA ' ' ■"" ' v ' ■ :: vr • '[ * ■ "* • 

' AH" TTG TGA CTC ACT ATT GGG TTG TAA CCA GCA ; GTA CAT AGA5CAT .:' 
- AAA* OrT^ ATT ^nT TCC TTA CGC TTT ATC 'ZI^ TGC AAT'CjST SjTG:51'<j T 
GTG TGTGTG TGT GTG TGT G I G TGT OtG TGT GTG TGf GAC t&AGM 
20 ; TTG TTC TGTCAC CAG GCT GGAGTG CAG Tg{j CTT GATrC^r GGtMCA; 
CTA EA AjTCA C A^J CCT' TiC|2 AGA:!3^C : AAG- TGA'TTT- GCC 1 W? i^'^P- 
. CTC CTG AGT AGC TGG GAC TAC iAGG- CGC <3CA CCA 'CCA CGC C<TG 

AC T AAT TTTTTG TA1' TTT TAG TAG AGA GGG GGT TTC '-ACC. ATO t^G 

• • .. ■' , ;• »: i ' ' v u >- ' : 'VJ." ; ' 

' i" QCC' A[GG ACGiCiTC TCA ATC f CC TGA CGT TGT GAT CTG CQ T \ ? 1 

• : " : '- ••; * ■ .-I " *' i ? ■■ ' V ■ f - : 

25 'ORGA!NISTV-Ij Hman {NaturaLsequefKe} . ' :.v; . > |^ ! ; ,;. 

JMMISIATE^ Natural seijupnoe 1 !' , " , = '". '■ 

■'nam^keV; na ' ; . - : ' ; •'; •• •'• • •. s'-v ';• ",; . 

' ;: •. • > ,:• ••■ ' i {"i'-u-."' % • \}-- il' 
30 : f i^F6i^iyiA^iOK for sieq:^^: : 2. • ; .' , : ';!,; • " . v. ''h'/ '!'.'*•!': 

m\& . , • i V "V" .' : ! ,"< ■/-■]■: 

't,|;NC*TH:. 336 tees. , ' r:.'.; ,. 

.! ' TVPfe:. DNA ; ' : .' : ' '' ' • * .. : vi; ; ■ 



30-MAR-2004 20=57 K Z S PARTNERS 91 11 26533889 P. 36 



5* AGG GAG GGa CCT GGG TAGAAGGAG AAG CCG GAA AC A SCO GGC 
TGG GGC AGC CAC TGC TTA CAC TGA AGA GGG AGG ACG GGAGAG 
GAG TGT GTC TGT GIG TGT GTG TGT GTG TGTO'I A.TGT ATG TGI GTG. 

err tat err att irr crr tttggtggt ggt &tt ggaaggggg gag 

5 GTG. (TA GCA GGG CGA GCC TTG AAC TCG CTG GAG AGA GCT A£A 
GAG C TA TGG GGC CTG'GAA G3&CCC OCT GAG AAA: ftGG AGA ''02k. 
) CAG CAC AGG GGT TGC CGA GGT GAG GGG TTG CGTv CCG AGG FGG 
.. , GTG GGG GGG CCT CTA IGA GIG CAT GGG GGT GGATTC 3' ; • | 

1$ iMMJBIATfc: Natural sequence ' , 

i I ;$£Xlfc&&$K N.A ' r ' ' '">'{ ; ' 

15 . SEQUENCE CHARACTERISTICS: Forward primer for Sequence [D\ I : ^ , 
LENGTH:' 42 bases' < " j /•' 

: • TVPEi'ONA • : •■ '- • , /V; • \\ 1 

5 V TGT AAA ACG AGG GCC AGT lit gnA CAG ■Cm^JtMc^^M 
-v'. 'GftG^^J^fc ■ . '; ; 5?-,: : :':U: I' - ' 'P*--- 1 S 

2.t> IMIVIIDIATE: Namral sequence • _ > . '• - ,' • t 

jH.il : 'ytfA3$^^ ■ "):'■ '??}t}'z$M4 

: ') SEQUENCE ID # 3 ; 'VV'V'' \ v;| v ;! 

' ' v ; - ll^)RlVIATIOI* ^OR SEQ'in> J^i £ . '. . :; \ . -< V - . i' 1 v 

2|i , : SEQIJENCE CHARACTERISTICS: Rsverse.primer fcr geqiftifiGe ip: 1 I if. 
■ ; '» fciN^IJTiJjr^ bases ' : - " ' ' ' ' i "' i ' ""'V -'' 

! I TYPE: DKA ■ ' • , v . • ' •; - * . ;• ■ .. 

5 1 GGC AGA TC A CAA GGT CAG GAG ATI 3' V ' ; ; 
■ ORGANISM: Hcmhn ^Natural s^«i*ce) • ' 1 * 

1 ; 30 1 . IjVS^^MTE" Nator^l Sequence . ';.<■ ~ ■. ■ -1 ■ . ; 

.. .. NAJW&KEY: -Symtejic bp^iiucleaotide,) 

t-;/-^Q:lkNCETp : #A:;' 



• :LSNGm m- bases ' " : } ; ' ' \ , 

5 5* TGT vUA AeG ACG GtC AGT AGO GAG G&A <£CT GGG TAG Al*#0A^'- 

■ SEbjI^CE.Ca^IlACTE'RISTlGSi Werse primer for Seq^^iSD^ ! | , 



' 5* GAATCCACC CCC ATG CAC TGA TAG 3' 



" , 0!iGANiSM: ^ Hurha3r(Hattiral seqnepbe) I 1 r 

: ..SMiIJIA$Er- Natural, sequence : . -y ■■■■■■ . f,; .• .. ';-'.^v :.. • 1 > :|:- . ^ : 



. INFORlVtVTIGN F04 SEQ fp No; ? f( ,; ,.']. ; : :\r 

SEpUE-NCE CHARACTEfelSTICSi'FlouijeWemlyMabcledMp ^riweri 1 

tdNGTH:'' 18 bases > [ '.- '''' ;V ' . f 

^••'•Vn^EVij&NA- • •;''.;;•;<' !•'•.;•: - ''Bk iifw i : \< 
-•: •;■ ■ "\ ••'>" ; ; -5 ■ • ! »~s i : ."• ; ' v-,0 ' : ?■ ; 

i : ,v . . ;sf : tgt AM:Acg aCg fecc AGT.I3: 1 ,) ; ;V ;;; .• ' ••' 

£Y&TrobtTE* SyTathettc scjqueQiSe v - " { \. 'f, . ' 
30 "SEQUENCE tD '# 7, I •' " }■{.,' 



i,! 4 - v.V- :-f:. 
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■TV 



: I s Abtiey M, Ober €> McBcek (2»02) Qi^ v ^ .,;' " j 

association m^ppfpg^ ',, v 

complex pedi8iee&|fasdng'4enini-ins^n , leVel < .ih Ae.-llra^it!W.Uq&fi fifing " '/ ' . 

t ' ! 2./' Arinabu Y. Sagimoto R, .^kaiwk' M,' Ariiia- K, OtrabiT/iftrt^'ki. J*. >' ' ' ' ' 

>- & (2000) Augmentatiioij of ; signai , ttaiwdticfcl. ,:<wft{*jaifefe 4>;£ ! . 1 , ; , . ,- '/< ^ : / - 

,. . , trarisonptipn (STAT)6 and S?AT3" expression in stiniyiaiBdVS ujid.t cells . ' 'v' : ; ' 



: :':.i!r' 



• • $. ? .1 • ] etal.(l??8) Abrogation of bro'i^i$^sihop^ j • 
. t V- j, nypwreachyity in signal transducers and activators or"tnjbi.cripi;cqj '(VlAljii) 1 ', ' >! 

( o-d&ficient mice J Eicp-'Wedi'l S7 V53-7-42, Z~'[ * ' ' , ' j , ' ' ' * ' > [' ? - 11 

" . ttf ■ y :4. Tdtstoler W Ktugiyak L, Under- E '(1998) Genetic pojymbrjihiLs • " ' 

j';':- - ' N Engl XK&d 338:1^26, ;'• ' ■>'■' '■' ;- ; 'j/ •.; ^\. ; -^';j r • 

. \ ■ iis&k . :i ,' ,' ' & "' ' | , : •' K\¥i 

2C| k '0. ^ Baniiiger KJ, Orgel L, Wan] G", Gingeras TR (1990) ^Umvcind Ipnd^ir^lL" '' j' ,'!- ' , * 

^.'strand iigationi rby ^chericl,Ia!.'c6Tt 4 lig3Se:' 4 )nf]uteoe!;ori' an i\ '\\(fp' ' J 1 : ' ' " ;> 

• :- '{ ;!^pl'licatjons<?heni^GeneB9ai'?''v2^ - * trV'- ,') \ ■> •' ■" ' /; 
'•' 7 - ' 8ar ? B M (2Cpl>Tfae search; fop complex disease .ge^-JImitt by- jar- '■• ■ •» \ :' ; \ ■ t ' 

v'\ s - , B * mt5 ? PJ (2001) Th2 cytokvn'esf asthnta, an intoduciioiL-vRespjr PtJ ' ; t > ^ 1 - 

j; : 5; J Barney KC'(199?)<}fene>yiraiim^aiid g^ne^id^^^ ^ v >\ $ 1 ^ [ - [ • ! 

!■■ - 'molecular .genetic analysis bf^tlifria^and'atOT)^ Clm'!f<xti- Al^avr 7^ ^rU - ' 1 ' 



44.^31" 



ipd' atopy. Clm'f£xp-AHf>Vgy 2^ \ ? ^ 



3(> 10- Barnefe KC\ Neely JT), Daffy XJL^idhorT ER, ^eile'D^ S^u.^' ! \ | ' / 
^. • ■ . '• ^ NatdulRP, et al (1 99,6) Linkage' of Is^fnx aod.Ktal s emm- ; [gE conctvrirntim,. ; ' ' '. '-< : \ % ■ 

■■ , |.'- • •' , • ' : r , ! ,i - /'-A. "I"' '"">],' I: ;.. ' 



I;/ i 

i i 



l l .B^Asbuii Y, Baifcii Y, PplrOrlwY^ Sbir A; I^empfer ^ (^0Q2) liu^^i; 
/' interforon-gamma mR3Sf A airtdreg^lates its translation ^ough% pseHrfh&nqt;- 
i activates te^^ 

nvBhaftaohaiyya S, Lfe^ei Mv^i^bire: S, Cox ft, e^sqa ! 

Kgjiniansity genetic! map tif $e iohro^ 
" ••70:286-91.. : v'""';: "." ' j /'}■'. % ■, . v \i ; J : : ^;/:v' 

, ' $usG^ribihty loci fot 1 ' * 

^ISv^'^tn^ WF (1987) The ; human, giegome sfcqueiice %odi ife analy^s -M 
v : Wlfeijf^tonal traxtsj. Cil>aFoutidS^mp 130^21 5r2S : \ / "?.»V • . V 1 ;- 

]7> OatJaMIo LR, Hernandez M (i99Q) HLA Iiapro!^^f5^$ti#^ 

'IS G&^iU M, AltshuleiD, pl^a J j Sfclar F, : : Aidlve. ;^atU ^ ; ef ^ a 1 . " 

; 1 9^ Characterization': -of ' sin^V^o^^ potj^^fem«l;T^ 

1-5 Carriers KC; KppHar ^(iO^OJl'O^artng ^bf^rvvyal ( feiotipris Itt f'\ 
/p competing risks lTiodeLtifctrrhe'Data Anal.: 6(J):85-97/ ^ . . - " j |' 
"'2u.'Cha!ii G, l3owmtaii' J['., -Deifcbn AW, Undtjr ES, ^^^t?:' 3^< ; |L?SS^ 

' kc'stncficin ffagmbnt' length |joIym6nphisni linkage I map , fo. AvalhdopatJ- • 

" •' *almha Pioc Natl 'Acad ,S*'Ms ^ $5 6856-6d ' V- , ^ %V' 

• fi , " : ',. . \ < • < . ■> 

1 Jbl.'fclafe(fe L» Hirie T<Jv Pafkef JO, $tu^e» r W(2002^' K^'jUtergte^ to fc^Wreft 1 

'<*■■ al (19$4) 1 Class II >IL^Da bcta<ham- DNA wstncUon ; frai^: 
^iiter^rttiave among ;HLA-1)K2 ipivldtials m- iirs^ 

' : v 1 ' > , ' , f: . '■ '- r '*'v' . :v \ . ] I' - ! • i J: ;. • ' V 

! ^liltrplestlerdJ5iH. Ptoc Natt A^Scl^S A $ 1; i774 r $, .< h ,?> ^ 
£V C^lcadri WO, Young RP, Sa.i?4fo%S\J^ 
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£4, SjEwS^aW' (1fl9.^ / t&e ^{idii^l^^i^es^^lan^biii^gl its asthma and. 1 
allergy. Nature 402.'B5-1. 1 ' I i'-.-M , ; V 

"•• ;. • , ^het.I4.6.]3Y2 J i- " V 1 ; ' • . /' - , • ; f *\'-"[ 

,s ; JDL (1597) GfenetiG epider^jiolbgy of asthma, Epj^ri^Ifcri' i?-f#M^ > 

. : .2i Ertich HA Freeman Prefcs, k- Yl N V , 1.992); PGR 'pfafbcdfis- =A : Cki&k' iSjX'' 
v to MetW^ds and Applications (edls ^ 

\ ; : caiiusiao. . ; - ; j v ' - ' _ ( ' \ I I X 

., : *.:•!•• V •• ^ • . I; . r ': :' ;J ;. ;f:«'V :-: .&V; : V: -/•. ;• <. : y.ji-.".v-ri".?- ; i.-"-^^-" ^'-i'—" ij^-r : * •Vj^-/>-: < > \ • 

;< , r ( chain reaction with o] igodcoaynueleotide ligatiaiuvassay/tozyin^ 

• !• . / •• ' • ; » i J* ' - ' I . i •*•«! -t ' .j % ;; 1 . j < ' ; / 

*l'\r> ■ \ ixnmuriosorbcht assay detection; AnatBio^hem 21.5:9-16. v j : r;.V""- v : ;r"^:'":^ ; \iil): :, ;?ii:^ 
15 29, Piiikelmhii 1?D,< Moms SC, OrefeiiovlT, Mori M;!^^^©,,^^^^, " V _ ,: 
' • ,; ; '-Reilly N L,, eat al (20.00) Slat6 regiilatidio' of m vivo. EtL^reipop^s J IMMurwl 



:io; 



30 : 




• ' ^ ^ il (^000)^ iV anaiits , of ST^m^^r^^ct 

i ; ; tenser^ tipn'6)lin atopic ifiathipa. 3, Medf.Genet 37:380^: ; -y-, . ', ' , ! ^ \ 

;?ntrotil JBicllChem 27^1317^80'/ ' • , < ^ J ^ L . , '/ 

33*- ilacla JG, FanOT, Ryderv'Q, Jin' Edg<aaott fc K, Gkagjdimr Q t ' ^ay^ Kiji, e( al j 1 1 1 

30 , • l|61ymorj±i5^ Mat Genet 22 , 



. i r Si 



•••'vi:i.::ivv:f.': 
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34 HeinTmann A, Grotheir P, tsrkic SP : Lichtenberg As '-Btatw 3 j tg»«r§> • 
rorster J, et al (2GQ0) Studied art linkage and association of atopy pjft the, 
chromosomal region al 3-24 ClmExp Allergy 30 1555-61 ; ;j s ■ .: \ ■ 

35 HdlS, Herlaar E, Cadinal A, vanHeeke G, M^mmty Hor^Jo^u* ■ , , 
5 human and murine antiseusc, ohgorwclcotidcs targeting st^ttf. ; F«*ct)0/i&i 

gtfecte-ao gsnnline <*psitbfl.W*jtipt AtnJ-Re^k^ea^aW'^f ■ .. 
: .,3fr.H&chhomM,S%K^ 

Vo- mnm-9. ... ■- . ' *" : \ tt \%. }, 

37 Eervath CM (2000) STAT? proteins imd transmpuorisl" < wapopta \ »• 
, * j&i&ceUu-tor signals . Irepds BioL^cm Sci 25 496-SQ2 J ... r t q. . • 
: 53 (200 1 ). ^Fhe ! Slat ramU> in cytokine sign|lmgi: Cutr <p ^oj ,> • 

.! i 2H-7 " . . \ ./ .. ■. ; ■ ; •'• W r ' , 

, b . 39 Julier C* de Gouyon B, Georges M, Goenet Jt *Wfaum Y; Avnei* F . ' : 
T titer GM (1990). Mmisatcllitd linkage map? m.th'e raoos^.lry; 
, ' hybridization vM toman probes containing tandem Treats. tW^ti ^ ' ; :, 

V ' / s^JSA,S?:4585. t *i £ ' j y. \ v :• j i^'^^ 

' • ' 40 Kreutz R. Hubner W, James MR; Bihoreau MT,';Gaug<ier b; f,M/ 
r C • Qsnten I), et al (1995): Dis^c-tion tf a ^anntanve : trait focu*.:^ ;p$tW> 

^ttehmon on rat chromosome lb. Free Natl Acad Sci U S '*)f>2 "7B-tt" • : 
41 Kivoh DY, Davis GR, Whitfield. KMlChappelle J^,,Djkichek i^W^ 

■ ;25- * i&briaiztfion ftooat^c «att Aj»t^ USA 8S.ll73^> , • ' ( » ; 
; 4imdet : ES, Bo%te^0 
' ' trans in humans. by using a, linkage map of ^ctiw. fegu^t^| 5 i!i- 
• ,?i ' .plydnorpHisni^^ ^ . A , r ^ 

- ' 4Wllnder E&(19^ Knd^ 

: : > .vJ'iJ-y-- V./-,.' •'• ' '. • •>. .'i. . -.-.«• i •>.<:■<<. ■ V •: ••• '": I.'-:-..:-! --iV. :3i'i.-. ;.. t ■ V 

, ; V;30;.' ' G.etiet;4:5-6, i , : • -:\t , • -J \i f.^:.r/.V% 

. ' - ' V 44.;riaflvroo GM, Lalouel JM, Julier C, Ott I (1984^ ; Stra|gleii^ nji^««g 
linkage analysis' in humans Pbc Natl Acad Sci U S A 81i344l-ri,. , « v " j ■ 



eld KM, Chappelle HL,,^uYUcnei-- u ■ uing^ % ,; 
ased' .amplification Wstom' U^) duccaijJii; of 1 / 
icieiicy virus fype I ^^ie#^^ |fe(^icfe ; ^. 
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45 LevM;R£!(19^ ra^Eiigr^ ! 



20 



[■ • StApT6 is required fbFl£^ 
. f . TCcojiibijatipn- Mnunpnpl 161 ;302*l!(l i -v t . • , : , <, _ . . •/ ; . >! 

• : ;', ' prospective ihVestiiga^oa bf ihi imjQct cf smoking bans & J tDb;*d!t> a^safiptf; j 
> y' ond'klaista. Tob Coriioli 'S^;l'{){3)i^-72, • .'. r .< ■■."!—; , t ,< : 
i ' "48;Matnew'-A, MacLca^/'J'A, •Dc^aanj;'^ Tagei .AM, ^rH^-vLust^v-iijij 
r i (20KI) Signal traii&duicer and ^ctiviitSor of t^s6riij)fott ^tk^ttQls' 1 cjtert]^^ I 
f " -^pxocftttjqn 4n4 T helper; ceU-^ 

V : V- 5 away& -fenamiilatit>o ^bolis^e$i eosin(iplaHa but iiidudes^.^ itif GjE^-^ 
f- IT cells, tlinfiicp Ml^P'\m^3j 



o^theut^ne.cei^ixA^alfC^ , - ;j t J i ; 



jv 'cpitheliii^ J ; AUergy,GIin! Immkiupl- aOS;832-S^ Nc]^ ( X,, i&tg(;ii,;^ 
! ^^cx^\ Ryan^ JJ f "Paul" WEj'pi^) The iLrA* rc?ccipt6ir ^^lb^ 
| mccbaniisiTis and biolc^ic • <i 



5 •' !• 7'! '• . .1 



•I; 



"54.. Otter -C, Tsaleriko A, Parry J* t pox. KJ (200ti) A ^(Mid-ge^ratjQii 
genaniewicte screen for ^hmfr&sceptibiKty alleles !ixra founder p^piiUtiOK 
V AniHTum Genrti67:l;l 5^-62. '{'; *•': ]•■■ I [' > ' \ 

si Gberle I, Heilig R, M6isan JP, Khoepfer C, Mattel GMj Mflittfii 3# T B6u^ j { & 
al {I986)'Gerte^ 

twq flanking poiymdiphic DNA markers Proc Natl Aoad S^i p $ A # R>1 

$6 Otita M, iwahansy H;. Raiiazawa H. BayashiK, Setaya'T" VDctcttiin of 
• : polyirjorphisitis of human Df^A by gel clectrc^'h^resis i?sr smgl^^lranVj- 

conformation polymorphisms, Pr6c Natl Acad Sci \i$>/i S&ffl(3tfQ \ 
^vBafcTBK, Kecld; CL, Q'Learf -jtS- Popescu *IC, jt&I^ 

U>caILzatkm of (Jfc human stat6. gene to chromosome! l^qBr 3 q i4. L v a tegfcfl* 
implicated in niuM^ *>. . ' 

' .' * ; : : ' ': • •. i». • . .• j •.L:iV. - "<••!!• 

58! "Paul WE (1997) Interleukui 4 > signalling mechanisms iaiidj ctfr^l: 4f IHsJI 

v.: v '• " / '• ' ■ .1 • V V- '''.Vi " : i.' 1 - • •• r% i .l ^.i : ' ! »' C*.;-' '■ 

\ di^rentiatidn/Cifea Ppuwa Sym^ • " ; 

59 ?iacqii^di6 DJ, Chen DM^Farbep;KfiF, Fowler W. k x ^[^f^y^Q^km 33 f , , 
Hmia lU JoiTe^: EW^ Ung Phiitips T3 r Ra}ik ,: ^;Saim RK,.. 

CR, Weiosteiiv GD (2004) Phofedynatnie therapy \^fca^irip^ / 
topical solution ahd visibk bldcjf light in the 'treattnenr if rau'lfipfe aciihuc ; 
• /-keratoses^ of ^tfc^-ifec^ 

• trials. Atch Derm^oU 140(I):^lf6: \ - ; \ ' 

60 Reich DE T Cargill.M, Boik $,. lieiiid Sabeti PC/Ripl^rlW: Lave^ I, kll 
(2G01) Linkage disequilibrium mMie h^man genome^ati^e ^ 11 : 1 ^9=^204- 

,6h Rdthenburg S, Koch-Noltc fech A, Haag V (2^0 1); ^ poiy-ntqi^lvfc' 
' dinuclcotide repeat m .the rat^rfiitKoBh^ .gen^-fo^^^^^A. r ^d' fiiiWdi^ 
. promoter acdvity§|r6c1^ 

62; Sachidahan&m Ry Weiss^an : D^ Schmidt SC, Ka^jJjvf^-S^ ; JuD, Mattix Qy. 

1. 42 'Tmlltpn single nueleotide p ".- 1 

63. Sanibrook ert al., MdlecuKr Ck)n&|g;. A Laborato CSH;^- 
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Saiki :RK : Bugawan TL;Sfern G% MuJlis KB, EriiclT .Ii^ifWS^ 

• enzyroafc£ally: amiptiffeti ^ete-gldbiS aiid HL A9G)Q : ' "i^h4 : £$ti& #1^ ! : - : 

specific oligonucledii^b probes; Nature 'j24: l63-6 . • } ; < u • * 

65 Sherman MA, Secor V&l j^^M^&99^ IL^p^ ; ° .. 

ii?v$i STAT6 isoform m ^ast c^ils . J Iiiimunoi 1152 l7§34j J . ; j. -,' [ t^ :. ■ 

1 ' 1 

influences contribute to xjcfripalional differehfe^$ m ; .<iuilti=ig| .^iiQ]tm|j' ." 

ictides toward quitting? Am J Health Promot | \ :J ] 1 



1,5' 



67, Stephen* M, Smith NJ, l3onne% P (200:1) A new Wistical peliod w , 

hapknype rrconstmctt^^ ' ; 

6$ Tamiira Arakawa- Hi Staufci Kobayashr Y, M^Jii^t^^ 

Tokuya^ii K, et at (2ob)rNayel dtnucleottde |ej^fj^^ w : ^ ■ 1 

tpst tiXQVL of the STAT-6 g^ne- is associated with atter*^ dSbas^ jtfe^Xp ; : 

y;f [ ^M^^ ti'^X'L : - ■ ... -'^^ 
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